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What is claimed is: 

1 . A flow through injection valve, said flow through injection valve comprising: 

a stationary member; 

5 a movable member, a surface of said stationary member interfacing 

with a surface of said movable member; and 
at least one pin isolation valve; 

said at least one pin isolation valve having a flow through internal 
conduit, 

10 said at least one pin isolation valve movably disposed so that said 

intemal conduit is capable of fluidically communicating with at least one flow 
through conduit in said movable member, 

said at least one pin isolation valve movably disposed so that said 
intemal conduit is capable of fluidically communicating with another flow 

15 through conduit in said movable member. 

2. The flow through injection valve according to claim 1 wherein said movable 
member comprises: 

first and second conduits for interfacing with intemal 
20 condiiits of first and second pin isolation valves, said first and second 

conduits opening to a surface of said movable member ; 

a third conduit enabling fluidic communication between said 
intemal conduits of said first and second pin isolation valves; and 
a fourth conduit enabling fluidic commimication between 
25 intemal conduits of third and fourth pin isolation valves, said third pin 

isolation valve providing fluid flow, said fourth pin isolation valve 
exhausting said fluid flow. 

3. The flow through injection valve according to claim 1, wherein 

30 said movable member moves by rotation around an axis of rotation. 
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4. The flow through injection valve according to claim 1 , wherein said movable 
member moves by at least one of linear and curvilinear translation. 

5. The flow through injection valve according to claim 1, wherein one of 
5 said at least one pin isolation valves is fluidically coupled to a sample loop of a 

high pressure liqxxid chromatography (HPLC) system. 

6. The flow through injection valve according to claim 1, wherein one of 
said at least one pin isolation valves is in fluidic commxmication with a pxmip 

10 supplying high pressure liquid to a high pressure liquid chromatography (HPLC) 

system. 

7. The flow through injection valve according to claim 1, wherein one of 
said at least one pin isolation valves is fluidically coupled to a column discharging 

15 high pressure liquid from a high pressure liquid chromatography (HPLC) system. 

8 . A flow through inj ection valve, 

said injection valve disposed around an axis of rotation, 
said injection valve comprising: 
20 at least two opposing valve ends disposed around the axis of rotation; 

a movable member comprising a rotor disposed between said valve 
ends, an axis of rotation of said rotor being one of parallel and coincident with 
the axis of rotation of said injection valve, said rotor disposed such that 
orientation of said rotor can change by rotation around the axis of rotation of 
25 said rotor, 

said rotor having 
an outer surface; 

at least two opposing surfaces each intersecting said outer surface; 
a first flow-through conduit having an opening on a first of said at least 
30 two opposing sxirfaces and an opening on a second of said at least two 

opposing surfaces; 
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a second flow-through conduit having an opening on a first of said at 
least two opposing surfaces and an opening on a second of said at least two 
opposing surfaces; 

a flow through conduit having an opening on said outer surface and an 
5 opening on said first of said at least two opposing surfaces; 

a flow through conduit having an opening on said outer surface and 
an opening on said second of said at least two opposing surfaces; 

a first sealing annulus for sealing said openings on said first of said at 
least two opposing surfaces; 
10 a second sealing annulus for sealing said openings on said second of 

said at least two opposing surfaces; 

a first pin isolation valve having an internal conduit, said first pin 
isolation valve disposed to move parallel to the axis of rotation of said 
injection valve, said first pin isolation valve movably disposed so as to be 
15 capable of fluidicallj^ communicating, through said internal conduit, with said 

opening on said first flow-through channel on said first of said at least two 
opposing surfaces, 

said first pin isolation valve movably disposed so as to be capable of 
fluidically commimicating, through said intemal condmt, with said flow 
20 through conduit having an opening on said outer surface and an opening on 

said second of said at least two opposing surfaces; 

a second pin isolation valve having an intemal conduit, said second pin 
isolation valve disposed to move parallel to the centerline of sdd injection 
valve, 

25 said second pin isolation valve movably disposed so as to be capable of 

fluidically communicating, through said intemal conduit, with said opening on 
said first flow-through channel on said second of said at least two opposing 
surfaces, 

said second pin isolation valve movably disposed so as to be capable 
30 of flxxidically commimicating, through said intemal conduit, with said flow 

through conduit having an opening on said outer surface and an opening on 
said second of said at least two opposing surfaces; 
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a third pin isolation valve having an internal conduit, said third pin 
isolation valve disposed to move parallel to the centerline of said injection 
valve, 

said third pin isolation valve movably disposed so as to be capable of 
flnidically communicating, through said internal conduit, with said opening on 
said second flow-through channel on said first of said at least two opposing 
surfaces, 

said third pin isolation valve movably disposed so as to be capable of 
fluidically communicating, through said internal conduit, with said flow 
through conduit having an opening on said outer sxxrface and an opening on 
said second of said at least two opposing surfaces; and 

a fourth pin isolation valve having an internal conduit, said fourth pin 
isolation valve disposed to move parallel to the centerUne of said injection 
valve, 

said fourth pin isolation valve movably disposed so as to be capable of 
fluidically commimicating, through said internal conduit, with said opening on 
said second flow-through channel on said second of said at least two opposing 
surfaces, 

said fourth pin isolation valve movably disposed so as to be capable of 
fluidically communicating, through said intemal conduit, with said flow 
through conduit having an opening on said outer surface and an opening on 
said second of said at least two opposing surfaces. 

9. The flow tlirough injection valve according to claim 8, wherein said 

rotor further comprises: 

a rotor clamp having an outer s\arface and an ixmer surface, the inner 
surface surrounding at least a portion of the outer surface of said rotor; 

a first opening on the outer surface of said rotor clamp penetrating said 
rotor clamp to coincide with said first opening on said outer surface of said 
rotor; and 
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a second opening on the outer surface of said rotor clamp penetrating 
said rotor clamp to coincide with said second opening on said outer surface of 
said rotor. 

5 10. The flow through injection valve according to claim 9, wherein said 

rotor clamp fiirther comprises drive means for driving said rotor to rotate around 
the axis of rotation of said rotor. 

1 1 . The flow through injection valve according to claim 1 0, wherein said 
10 rotor clamp drive means comprises a gear drive operator. 

12. The flow through injection valve according to claim 10, wherein said 
rotor clamp drive means comprises a handle operator. 

15 13. The flow through injection valve according to claim 8, wherein at 

least one of said valve ends comprises: 

a stator enclosing said at least one pin isolation valve, 
said stator adjacent to said rotor; 

a sealing layer enclosed within said stator and enclosing said at 
20 least one pin isolation valve for sealing said at least one pin isolation valve; 

a Belleville spring washer; 
a Belleville spring; 
a load washer; and 
a spherical nut, 

25 said Belleville spring washer, said Belleville spring, said load 

washer and said spherical nut axially arranged to impose an axial force for sealing 
said sealing layer enclosing said pin isolation valve. 

14. The flow through injection valve according to claim 13, wherein said 

30 sealing layer is comprised of at least one of PEEK (polyetheretherketone) and 

PTFE (polytetrafluorethylene) 
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15. The flow through injection valve according to claim 8, wherein said 
rotor is comprised of PEEK blend. 

16. The flow through injection valve according to claim 9, wherein said 
5 rotor clamp is comprised of stainless steel. 

17. The flow through injection valve according to claim 16, wherein said 
stainless steel is Type 316 stainless steel, 

10 18. The flow through injection valve according to claim 8, wherein either 

of said first and second pin isolation valves is fluidically coupled to a sample 
loop of a high pressure liquid chromatography (HPLC) system. 

19. The flow through injection valve according to claim 8, wherein either 
15 of said third and fourth pin isolation valves is in fluidic communication with a 

pump supplying high pressure liquid to a high pressure liquid chromatography 
(HPLC) system. 

20. The flow through injection valve according to claim 8, wherein either 
20 of said third and fourth pin isolation valves is in flxiidic communication with a 

column discharging high pressure liquid to a high pressure liquid chromatography 
(HPLC) system. 

21. A flow through inj ection valve comprising: 

25 a stationary member and a movable member interfacing at a 

surface, said movable member disposed to slide along said surface; 

a chamber disposed between said stationary member and said 
movable member, said chamber bounded by said surface; 

said movable member having a first flow through conduit having a 
30 first opening interfacing with said chamber and a second opening on a surface 

of said movable member not interfacing with said chamber, 
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said movable member having a second flow through condtiit having a 
first opening interfacing with said chamber and a second opening on a surface 
of said movable member not interfacing with said chamber, 

said movable member having a third flow through conduit having a 
first opening and a second opening each on a surface of said movable member 
interfacing with said chamber; and 

said movable member having a fourth flow through condxxit having a 
first opening and a second opening each on a surface of said movable member 
interfacing with said chamber. 


22. The flow through injection valve according to claim 21, further 

comprising: 

at least one of a (a) first pin isolation valve, (b) second pin isolation valve, 
(c) third pin isolation valve, and (d) fourth pin isolation valve; 
15 said first pin isolation valve having an intemal conduit, 

said first pin isolation valve movably disposed within an opening within 
said stationary member interfacing with said chamber so that said intemal 
conduit can be in fluidic commxmication with said first opening on said first 
flow through conduit of said movable member, 
20 said first pin isolation valve movably disposed so that said intemal 

conduit can be in fluidic communication with said first opening of said third 
conduit within said chamber, 

said second pin isolation valve having an intemal condxiit, 
said second pin isolation valve movably disposed within an opening 
25 within said stationary member interfacing with said chamber so that said 

intemal conduit can be in fluidic communication with said first opening on 
said second flow through conduit of said movable member, 

said second pin isolation valve movably disposed so that said intemal 
conduit can be in fluidic communication with said first opening on said second 
30 flow through conduit of said movable member, 

said third pin isolation valve having an intemal conduit. 
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said third pin isolation valve movably disposed within an opening 
within said stationary member interfacing with said chamber so that said 
internal conduit can be in fluidic communication with said first opening of 
said fourth flow through conduit, 
5 said third pin isolation valve movably disposed so that said internal 

conduit can be in fluidic communication with said first opening of said first 
flow through conduit, 

said fourth pin isolation valve having an internal conduit, 
said fourth pin isolation valve movably disposed within an opening Avithin said 
10 stationary member interfacing with said chamber so that said internal conduit 

can be in fluidic communication with said second opening of said foiHth flow 
through conduit, 

said fourth pin isolation valve movably disposed so that said intemal 
conduit can be in fluidic communication with said second opening of said 
1 5 second flow through conduit. 

23. The flow through injection valve according to claim 21, further 
comprising a housing enclosing said stationary member and said movable 
member. 

20 

24. The flow through injection valve according to claim 22, fiirther 
comprising a housing enclosing said stationary member and said movable 
member and at least one of said pin isolation valves, said intemal conduit of 
said at least one pin isolation valve fluidically coupled to a conduit penetrating 

25 said housing. 

25. The flow through injection valve according to claim 21, farther 
comprising driving means for driving at least one of said movable members. 

30 26. The flow through injection valve according to claim 25, wherein said 

driving means is a linear electric motor. 
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27. The flow through injection valve according to claim 21, wherein either 
of said first and second pin isolation valves of said flow through injection 
valve is fluidically coupled to a sample loop of a high pressure liquid 
chromatography (HPLC) system. 

5 

28. The flow through injection valve according to claim 21, wherein either 
of said third and fourth pin isolation valves of said flow through injection 
valve is in fluidic communication with a pump supplying high pressure liquid 
to a high pressure liqtud chromatography (HPLC) system. 

10 

29. The flow through injection valve according to claim 21 , wherein either 
of said third and fourth pin isolation valves of said flow through injection 
valve is in fluidic commmication with a colimin discharging high pressure 
liquid from a high pressure liquid chromatography (HPLC) system. 

15 

30. The flow through injection valve according to claim 23, wherein said 
housing of said flow through injection valve is capable of retaining pressure 
greater than atmospheric pressure. 

20 31. The flow through injection valve according to claim 4, wherein said 

movable member is comprised of PEEK (polyetheretherketone) blend. 


32. The flow through injection valve according to claim 4, wherein said 
movable member consists of at least one of (a) metal, (b) polymer, and (c) 

25 sapphire. 

33. The flow through injection valve according to claim 4, wherein said 
interfacing surface between said stationary member and said movable member 
of said linear injection valve is sealed by at least one lip seal, 

30 

34. The flow through injection valve according to claim 21 , wherein at 
least one of said openings of said pin isolation valves is sealed by a lip seal. 
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35. The multiple valve according to claim 33, wherein said lip seal is self- 

energizing. 

5 36. The multiple valve according to claim 34, wherein said lip seal is self- 

energizing. 

37. A multiple valve comprised of: 

a housing; 

10 a rotary flow through isolation valve disposed within 

said housing, said isolation valve oriented in an axial direction for isolation of 
fluid flow 5 

said isolation valve disposed around a centerline oriented in an axial 
direction, said isolation valve comprising: 
15 at least two opposing valve ends disposed around the 

centerline; 

a rotor disposed between said valve ends, a centerline of said 
rotor being substantially parallel and coincident with the centerline of said 
isolation valve, said rotor disposed such that orientation of said rotor can 
20 change by rotation around the centerline of said rotor, said rotor having 

an outer surface; 

at least two opposing surfaces each intersecting said outer surface; 

a flow-through conduit having an opening on a first of said at least two 
opposing surfaces and an opening on a second of said at least two opposing 
25 surfaces; 

a flow through conduit having an opening on said outer surface and an 
opening on said first of said at least two opposing surfaces, 

a flow through conduit having an opening on said outer surface and 
an opening on said second of said at least two opposing surfaces, 
30 at least one blank opening on said first of said at least two opposing 

surfaces. 
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at least one blank opening on said second of said at least two opposing 
surfaces, 

a first sealing annulus for sealing said openings on said first of said at 
least two opposing sxirfaces; and 
5 a second sealing annulus for sealing said openings on said second of 

said at least two opposing surfaces 

a first pin isolation valve, said first pin isolation valve disposed to 
move along the centerline of said isolation valve, 

said first pin isolation valve movably disposed so as to be capable of 
10 fluidically communicating with said at least one blank opening on said first of 

said at least two opposing surfaces, 

said first pin isolation valve movably disposed so as to be capable of 
fluidically communicating with said flow through conduit having an opening 
on said outer surface and an opening on a second of said at least two opposing 
15 surfaces; 

a second pin isolation valve, said second pin isolation valve disposed 
to move along the centerline of said isolation valve; 

said second pin isolation valve movably disposed so as to be capable of 
fluidically communicating with said at least one blank opening on said second 
20 of said at least two opposing surfaces, 

said second pin isolation valve movably disposed so as to be capable 
of flmdically commimicating with said flow through conduit having an 
opening on said outer surface and an opening on said second of said at least 
two opposing surfaces; and 
25 a rotary flow through injection valve disposed within said housing for 

isolation of the fluid flow to a downstream receptacle, 

said injection valve disposed aroimd a centerline oriented in an axial 
direction, said injection valve comprising: 

at least two opposing valve ends disposed around the centerline; 
30 a rotor disposed between said valve ends, a centerline of said rotor 

being one of parallel and coincident with the centerline of said injection valve. 
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said rotor disposed such that orientation of said rotor can change by rotation 
around the centerline of said rotor, 

said rotor having 

an outer surface; 

5 at least two opposing surfaces each intersecting said outer surface; 

a first flow-through conduit having an opening on a first of said at least 
two opposing surfaces and an opening on a second of said at least two 
opposing surfaces; 

a second flow-through conduit having an opening on a first of said at 
10 least two opposing surfaces and an opening on a second of said at least two 

opposing surfaces; a flow through conduit having an opening on said outer 
surface and an opening on said first of said at least two opposing surfaces; 

a flow through conduit having an opening on said outer surface and an 
opening on said second of said at least two opposing surfaces; 
15 a first sealing annxxlus for sealing said openings on said first of said at 

least two opposing surfaces; 

a second sealing annulus for sealing said openings on said second of 
said at least two opposing surfaces; 

a first pin isolation valve having an internal conduit, said first pin 
20 isolation valve disposed to move parallel to the centerline of said injection 

valve, said first pin isolation valve movably disposed so as to be capable of 
fluidically commxmicating with said opening on said first flow-through 
channel on said first of said at least two opposing surfaces, 

said first pin isolation valve movably disposed so as to be capable of 
25 fluidically communicating with said flow through conduit having an opening 

on said outer surface and an opening on said second of said at least two 
opposing sxirfaces; 

a second pin isolation valve having an intemal conduit, said second pin 
isolation valve disposed to move parallel to the centerline of said injection 
30 valve. 
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said second pin isolation valve movably disposed so as to be capable of 
fluidically commxmicating with said opening on said first flow-through 
channel on said second of said at least two opposing surfaces, 

said second pin isolation valve movably disposed so as to be capable 
5 of fluidically communicating with said flow liirough conduit having an 

opening on said outer surface and an opening on said second of said at least 
two opposing surfaces; 

a third pin isolation valve having an intemal conduit, said third pin 
isolation valve disposed to move parallel to the centerline of said injection 
10 valve, 

said third pin isolation valve movably disposed so as to be capable of 
fluidically commxmicating with said opening on said second flow-through 
channel on said first of said at least two opposing surfaces, 

said third pin isolation valve movably disposed so as to be capable of 
1 5 fluidically communicating with said flow through conduit having an opening 

on said outer surface and an opening on said second of said at least two 
opposing surfaces; and 

a fourth pin isolation valve having an intemal conduit, said fourth pin 
isolation valve disposed to move parallel to the centerline of said injection 
20 valve 

said fourth pin isolation valve movably disposed so as to be capable of 
fluidically commxmicating with said opening on said second flow-through 
channel on said second of said at least two opposing surfaces, 

said foxxrth pin isolation valve movably disposed so as to be capable of 
25 fluidically commxmicating with said flow through conduit having an opening on 

said outer sxirface and an opening on said second of said at least two opposing 
surfaces. 

38. The multiple valve according to claim 37, wherein said first pin 

30 isolation valve of said rotary flow through isolation valve is fluidically 

coupled to said third pin isolation valve of said rotary flow through injection 
valve. 
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39. The multiple valve according to claim 37, wherein said second pin 
isolation valve of said rotary flow through isolation valve is fluidically 
coupled to said fourth pin isolation valve of said rotary flow through injection 

5 valve, 

40. The multiple valve according to claim 37, wherein either of said rotors 
further comprises: 

a rotor clamp having an outer surface and an inner surface, the inner 
10 surface surroimding at least a portion of the outer surface of said rotor , 

a first opening on the outer surface of said rotor clamp penetrating said 
rotor clamp to coincide with said first opening on said outer surface of said 
rotor, and 

a second opening on the outer surface of said rotor clamp penetrating 
15 said rotor clamp to coincide with said second opening on said outer surface of 

said rotor. 

41 . The multiple valve according to claim 40, wherein said rotary flow 
through isolation valve further comprises at least one of a (a) third pin 

20 isolation valve, and (b) fourth pin isolation valve; 

said third pin isolation valve having an internal conduit, said rotary 
flow through third pin isolation valve disposed within said first opening on 
said outer surface of said rotor clamp so that said internal conduit of said third 
pin isolation valve is disposed to be in fluidic communication with said 

25 opening on said outer surface of said flow through conduit having an opening 

on said outer surface and an opening on said first of said at least two surfaces 
intersecting said outer sixrface of said rotor, 

said fourth pin isolation valve having an internal conduit, said fourth 
pin isolation valve disposed within said second opening on said outer surface 

30 of said rotor clamp so that said internal conduit of said fourth pin isolation 

valve is disposed to be in fluidic communication with said opening on said 
outer surface of said flow through conduit having an opening on said outer 
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siirface and an opening on said second of said at least two surfaces intersecting 
said outer surface of said rotor. 

42. The multiple valve according to claim 40, wherein said rotor clamp 
further comprises drive means for driving said rotor to rotate around the 
centerline of said rotor. 

43. The multiple valve according to claim 42, wherein said rotor clamp 
drive means comprises a gear drive operator. 

44. The multiple valve according to claim 42, wherein said rotor clamp 
drive means comprises a handle operator. 


45. The multiple valve according to claim 37, wherein at least one of said 
1 5 valve ends comprises : 

a stator enclosing said at least one pin isolation valve, 
said stator adjacent to said rotor; 

a sealing layer enclosed within said stator and enclosing said at 
least one pin isolation valve for sealing said at least one pin isolation valve; 
20 a Belleville spring washer; 

a Belleville spring; 
a load washer; and 
a spherical nut, 

said Belleville spring washer, said Belleville spring, said load 
25 washer and said spherical nut axially arranged to impose an axial force for 

sealing said sealing layer enclosing said pin isolation valve. 

46. The multiple valve according to claim 45, wherein said sealing layer is 
comprised of at least one of PEEK (polyetheretherketone) and PTFE 

3 0 (polytetrafluorethylene) 
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47. The multiple valve according to claim 37, wherein at least one of said 
rotors is comprised of PEEK blend. 

48. The multiple valve according to claim 40, wherein said rotor clamp is 
5 comprised of stainless steel. 

49. The multiple valve according to claim 48, wherein said stainless steel 
is Type 316 stainless steel. 

10 50. The multiple valve according to claim 37, wherein either of said first 

and second pin isolation valves of said rotary flow through injection valve is 
fluidically coupled to a sample loop of a high pressure liquid chromatography 
(HPLC) system. 

15 51. The multiple valve according to claim 41 , wherein either of said third 

and fourth pin isolation valves of said rotary flow through isolation valve is 
fluidically coupled to a pump supplying high pressure liquid to a high pressure 
liquid chromatography (HPLC) system. 

20 52. The multiple valve according to claim 41, wherein either of said third 

and fourth pin isolation valves of said rotary flow through isolation valve is 
fluidically coupled to a column discharging high pressure liquid to a high 
pressure liquid chromatography (HPLC) system. 

25 53. A multiple valve comprised of: 

a housing; 

a rotary flow through isolation valve disposed within said 
housing, said isolation valve oriented in an axial direction for isolation of fluid 
flow , 

30 said isolation valve disposed around an axis of rotation, said 

isolation valve comprising: 
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at least two opposing valve ends disposed around the axis of 

rotation; 

a rotor disposed between said valve ends, an axis of rotation of 
said rotor being substantially parallel and coincident with the axis of rotation of said 
5 isolation valve, said rotor disposed such that orientation of said rotor can change by 
rotation around the axis of rotation of said rotor, said rotor having 

an outer surface, 

at least two opposing surfaces each intersecting said outer 
surface; 

10 a flow-through conduit having an opening on a first of said at least 

two opposing surfaces and an opening on a second of said at least two 
opposing surfaces; 

a flow through conduit having an opening on said outer surface and an 
opening on said first of said at least two opposing surfaces; 
15 a flow through conduit having an opening on said outer surface and 

an opening on said second of said at least two opposing surfaces, 

at least one blank opening on said first of said at least two opposing 
surfaces; 

at least one blank opening on said second of said at least two opposing 
20 surfaces; 

a first sealing annulus for sealing said openings on said first of said at 
least two opposing surfaces, and 

a second sealing annulus for sealing said openings on said second of 
said at least two opposing surfaces; 
25 a first pin isolation valve, said first pin isolation valve disposed to 

move along the centerline of said isolation valve, 

said first pin isolation valve movably disposed so as to be capable of 
fluidically communicating with said at least one blank opening on said first of 
said at least two opposing surfaces, 
30 said first pin isolation valve movably disposed so as to be capable of 

fluidically communicating with said flow through conduit having an opening 


44 


wo 2005/089124 


PCT/US2005/007005 


on said outer surface and an opening on a second of said at least two opposing 
surfaces; 

a second pin isolation valve, said second pin isolation valve disposed 
to move along the centerline of said isolation valve, 
5 said second pin isolation valve movably disposed so as to be capable of 

fluidically communicating with said at least one blank opening on said second 
of said at least two opposing surfaces, 

said second pin isolation valve movably disposed so as to be capable 
of fluidically commxmicating with said flow through conduit having an 
10 opening on said outer surface and an opening on said second of said at least 

two opposing surfaces; and 

a linear flow through injection valve, said injection valve comprising: 
a stationary member; 
15 a movable member; 

said stationary member and said movable member interfacing at a surface, 
said movable member disposed to slide along said surface; 

a chamber disposed between said stationary member and said 
movable member, said chamber bounded by said surface; 
20 said movable member having a first flow through conduit having a 

first opening interfacing with said chamber and a second opening on a surface 
of said movable member not interfacing with said chamber, 

said movable member having a second flow through conduit having a 
first opening interfacing with said chamber and a second opening on a surface 
25 of said movable member not interfacing with said chamber, 

said movable member having a third flow through conduit having a 
first opening and a second opening each on a surface of said movable member 
interfacing with said chamber; 

said movable member having a fourth flow through conduit having a 
30 first opening and a second opening each on a surface of said movable member 

interfacing with said chamber; and 

a second blank opening on said surface bounding said chamber. 
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54. The multiple valve according to claim 53, wherein said linear flow 

through injection valve further comprises: 
at least one of a (a) first pin isolation valve, (b) second pin isolation valve, (c) 
5 third pin isolation valve, and (d) fourth pin isolation valve; 

said first pin isolation valve having an internal conduit, 
said first pin isolation valve disposed within an opening within said 
stationary member interfacing with said chamber so that said intemal conduit 
of said first pin isolation valve is movably disposed to be in fluidic 
10 communication with said first opening on a first flow through conduit of said 

movable member, 

said intemal conduit of said first pin isolation valve movably disposed 
to be in fluidic communication with said first opening of said third fluid flow 
through conduit, 

15 said second pin isolation valve having an intemal conduit, 

said second pin isolation valve disposed within an opening within said 
stationary member interfacing with said chamber so that said intemal conduit 
of said second pin isolation valve is movably disposed to be in fluidic 
communication with said first opening on a second flow through conduit of 
20 said movable member, 

said intemal conduit of said second pin isolation valve movably 
disposed to be in fluidic communication with said second opening of said third 
flow through conduit, 

said third pin isolation valve having an intemal conduit, 
25 said third pin isolation valve disposed within an opening within said 

stationary member interfacing with said chamber so that said intemal conduit 
of said third pin isolation valve is movably disposed to be in fluidic 
communication with said first opening of said fourth flow through conduit, 

said intemal conduit of said third pin isolation valve movably disposed 
30 to be in fluidic commxmication with said first opening of seiid first flow 

through conduit, 

said fourth pin isolation valve having an intemal conduit, 
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said fourth pin isolation valve disposed within an opening within said 
stationary member interfacing with said chamber so that said internal conduit 
of said fourth pin isolation valve is movably disposed to be in fluidic 
communication with said second opening of said fourth flow through conduit, 
5 said internal condxxit of said fourth pin isolation valve movably 

disposed to be in fluidic communication with said first opening on said second 
flow through conduit. 

55. The multiple valve according to claim 53, wherein said linear flow 
10 through injection valve further comprises a housing enclosing said stationary 

member and said movable member. 

56. The multiple valve according to claim 54, wherein said linear flow 
through injection valve further comprises a housing enclosing said stationary 

1 5 member and said movable member and at least one of said pin isolation 

valves, said internal conduit of said at least one pin isolation valve fluidically 
coupled to a conduit penetrating said housing. 

57. The multiple valve according to claim 53, wherein said linear injection 
20 valve further comprises drive means for moving said movable member. 

58. The multiple valve according to claim 57, wherein said drive means is 
a linear motor. 

25 59. The multiple valve according to claim 54, wherein either of said first 

and second pin isolation valves of said linear injection valve is fiuidically 
coupled to a sample loop of a high pressure liquid chromatography (HPLC) 
system. 

30 60. The multiple valve according to claim 54, wherein either of said third 

and fourth pin isolation valves of said rotary isolation valve is fluidically 
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coupled to a pump supplying high pressure liquid to a high pressure liquid 
chromatography (HPLC) system. 

61. The multiple valve according to claim 54, wherein either of said third 
5 and fourth pin isolation valves of said rotary isolation valve is fluidically 

coupled to a column discharging high pressure liquid from a high pressure 
liquid chromatography (HPLC) system. 

62. The multiple valve according to claim 55, wherein said housing of said 
10 linear injection valve is capable of retaining pressure greater than atmospheric 

pressure. 

63. The multiple valve according to claim 56, wherein said housing of said 
linear injection valve is capable of retaining pressure greater than atmospheric 

15 pressure. 

64. The multiple valve according to claim 53, wherein said movable 
member is comprised of PEEK (polyetheretherketone) blend. 

20 65. The multiple valve according to claim 53, wherein said first pin 

isolation valve of said flow through isolation valve is fluidically coupled to 
said third pin isolation valve of said flow through injection valve. 

66, The multiple valve according to claim 53, wherein said second pin 
25 isolation valve of said rotary flow through isolation valve is fluidically 

coupled to said fourth pin isolation valve of said rotary flow through injection 
valve. 

67. The multiple valve according to claim 53, wherein said rotor further 
30 comprises 

a rotor clamp having an outer surface and an inner surface, the inner 
surface surrounding at least a portion of the outer surface of said rotor, 
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a first opening on the outer surface of said rotor clamp penetrating said 
rotor clamp to coincide with said first opening on said outer surface of said 
rotor, and 

a second opening on the outer surface of said rotor clamp penetrating 
5 said rotor clamp to coincide with said second opening on said outer surface of 

said rotor. 


68. The multiple valve according to claim 67, wherein said rotary flow 

through isolation valve further comprises at least one of a (a) third pin 

1 0 isolation valve, and (b) fourth pin isolation valve; 

said third pin isolation valve having an intemal conduit, said third pin isolation 
valve disposed within said first opening on said outer surface of said rotor clamp 
so that said intemal conduit of said third pin isolation valve is disposed to be in 
fluidic communication with said opening on said outer surface of said flow 

15 through conduit having an opening on said outer surface and an opening on said 

first of said at least two surfaces intersecting said outer surface of said rotor, 
said fourth pin isolation valve having an intemal conduit, said fourth pin 
isolation valve disposed within said second opening on said outer surface of said 
rotor clamp so that said intemal conduit of said fourlli pin isolation valve is 

20 disposed to be in fluidic communication with said opening on said outer surface of 

said flow through condtiit having an opening on said outer surface and an opening 
on said second of said at least two surfaces intersecting said outer surface of said 
rotor. 


25 69. The multiple valve according to claim 68, wherein at least one of said 

third and fourth pin isolation valves of said rotary flow through isolation valve 
is disposed within one of said openings on said outer surface of said rotor 
clamp by means of a threaded compression connection. 


30 70. The multiple valve according to claim 67, wherein said rotor clamp 

further comprises drive means for driving said rotor to rotate around the axis 
of rotation of said rotor. 
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71. The multiple valve according to claim 70, wherein said rotor clamp 

drive means comprises a gear drive operator. 

5 72. The multiple valve according to claim 70, wherein said rotor clamp 

drive means comprises a handle operator. 

73. The multiple valve according to claim 53, wherein said interfacing 
surface between said stationary member and said movable member of said 

10 linear injection valve is sealed by at least one lip seal. 

74. The multiple valve according to claim 54, wherein at least one of said 
openings of said pin isolation valves of said linear injection valve is sealed by 
a lip seal. 

15 

75. The multiple valve according to claim 73 wherein said lip seal is self- 
energizing. 

76. The multiple valve according to claim 74, wherein said lip seal is self- 
20 energizing. 

77. The flow through isolation valve according to claim 53, wherein said 
movable member consists of at least one of (a) metal, (b) polymer, and (c) 
sapphire. 

25 

78. The multiple valve according to claim 53, wherein at least one of said 
valve ends comprises: 

a stator enclosing said at least one pin isolation valve, 
said stator adjacent to said rotor; 
30 a sealing layer enclosed within said stator and enclosing said at 

least one pin isolation valve for sealing said at least one pin isolation valve; 
a Belleville spring washer; 
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a Belleville spring; 
a load washer; and 
a spherical nut, 

said Belleville spring washer, said Belleville spring, said load 
5 washer and said spherical nut axially arranged to impose an axial force for sealing 

said sealing layer enclosing said pin isolation valve. 


79. The multiple valve according to claim 78, wherein said sealing layer is 
comprised of at least one of PEEK (polyetheretherketone) and PTFE 

1 0 (polytetrafluorethylene) 

80. The multiple valve according to claim 53, wherein said rotor is 
comprised of PEEK blend. 

15 81. The multiple valve according to claim 67, wherein said rotor clamp is 

comprised of stainless steel. 

82. The multiple valve according to claim 81, wherein said stainless steel 
is ASTM Type 316 stainless steel. 

20 

83. A multiple valve comprised of: 

a housing; 

a linear flow through isolation valve disposed within said 
housing, said isolation valve comprising 
25 a stationary member; 

a movable member; 
said stationary member and said movable member interfacing at a 
surface, said movable member disposed to slide along said siirface; 

a chamber disposed between said stationary member and said 
30 movable member, said chamber bounded by said surface; 
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said movable member having a first flow through conduit having an 
opening interfacing with said chamber and an opening on a surface of said 
movable member not interfacing with said chamber, 

said movable member having a second flow through conduit having 
5 an opening interfacing with said chamber and an opening on a surface of said 

movable member not interfacing with said chamber, 

a first blank opening on said surface bounding said chamber, and 
a second blank opening on said surface bounding said chamber; and 
a rotary flow through injection valve disposed within said housing for 
1 0 isolation of the fluid flow to a downstream receptacle, 

said injection valve disposed around a an axis of rotation oriented in 
said injection valve comprising: 

at least two opposing valve ends disposed around the 

centerline; 

15 a rotor disposed between said valve ends, a centerline of said 

rotor being one of parallel and coincident with the centerline of said injection 
valve, said rotor disposed such that orientation of said rotor can change by 
rotation around the centerline of said rotor, 
said rotor having 

20 an outer surface, 

at least two opposing surfaces each intersecting said outer surface, 
a first flow-through conduit having an opening on a first of said at least 
two opposing surfaces and an opening on a second of said at least two 
opposing surfaces; 

25 a second flow-through conduit having an opening on a first of said at 

least two opposing surfaces and an opening on a second of said at least two 

opposing surfaces; 

a flow through conduit having an opening on said outer surface and an 

opening on said first of said at least two opposing surfaces; 
30 a flow through conduit having an opening on said outer surface and an 

opening on said second of said at least two opposing surfaces; 
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a first sealing annulus for sealing said openings on said first of said at 
least two opposing surfaces; 

a second sealing annulus for sealing said openings on said second of 
said at least two opposing surfaces; 
5 a first pin isolation valve, said first pin isolation valve disposed to 

move parallel to the centerline of said injection valve, said first pin isolation 
valve movably disposed so as to be capable of fluidically communicating with 
said opening on said first flow-through channel on said first of said at least 
two opposing surfaces, 
1 0 said first pin isolation valve movably disposed so as to be capable of 

fluidically communicating with said flow through condmt having an opening 
on said outer sxirface and an opening on said second of said at least two 
opposing surfaces; 

a second pin isolation valve, said second pin isolation valve disposed 
15 to move parallel to the centerline of said injection valve, 

said second pin isolation valve movably disposed so as to be capable of 
fluidically communicating with said opening on said first flow-through 
channel on said second of said at least two opposing surfaces; 

said second pin isolation valve movably disposed so as to be capable 
20 of fluidically communicating with said flow through conduit having an 

opening on said outer surface and an opening on said second of said at least 
two opposing surfaces; 

a third pin isolation valve, said third pin isolation valve disposed to 
move parallel to the centerline of said injection valve, 
25 said third pin isolation valve movably disposed so as to be capable of 

fluidically communicating with said opening on said second flow-through 
channel on said first of said at least two opposing surfaces, 

said third pin isolation valve movably disposed so as to be capable of 
fluidically communicating with said flow through conduit having an opening 
30 on said outer surface and an opening on said second of said at least two 

opposing surfaces; and 
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a fourth pin isolation valve, said fourth pin isolation valve disposed to 
move parallel to the centerline of said injection valve, 

said fourth pin isolation valve movably disposed so as to be capable of 
fluidically communicating with said opening on said second flow-through 
channel on said second of said at least two opposing surfaces, 

said fourth pin isolation valve movably disposed so as to be capable of 
fluidically communicating with said flow through conduit having an opening 
on said outer surface and an opening on said second of said at least two 
opposing surfaces. 

84. The multiple valve according to claim 83, wherein said linear flow 

through isolation valve further comprises: 
at least one of a (a) first pin isolation valve, (b) second pin isolation valve, (c) 
third pin isolation valve, and (d) fourth pin isolation valve; 

said first pin isolation valve having an internal conduit, 

said first pin isolation valve disposed within an opening within said stationary 
member interfacing with said chamber so that said internal conduit of said first 
pin isolation valve is movably disposed to be in fluidic communication with 
said first opening on a first flow through conduit of said movable member, 

said intemal conduit of said first pin isolation valve movably disposed 
to be in fluidic commxmication with said first blank opening on said surface 
boxmding said chamber, 

said second pin isolation valve having an intemal conduit, 
said second pin isolation valve disposed within an opening within said 
stationary member interfacing with said chamber so that said intemal conduit 
of said second pin isolation valve is movably disposed to be in fluidic 
communication with said first opening on a second flow through conduit of 
said movable member, 

said intemal conduit of said second pin isolation valve movably disposed to be 
in fluidic communication with said second blank opening on said surface 
bounding said chamber, 

said third pin isolation valve having an intemal conduit. 
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said third pin isolation valve disposed within an opening within said 
stationary member interfacing with said chamber so that said internal conduit 
of said third pin isolation valve is movably disposed to be in fluidic 
communication with said first opening of said third flow through conduit, 
5 said intemal conduit of said third pin isolation valve movably disposed to be 

in fluidic communication with said first blank opening on said surface 
bounding said chamber, 

said fourth pin isolation valve having an intemal conduit, 
said fourth pin isolation valve disposed within an opening within said 
10 stationary member interfacing with said chamber so that said intemal conduit 

of said fourth pin isolation valve is movably disposed to be in fluidic 
commtmication with said second opening of said third flow through conduit, 
said intemal conduit of said fourth pin isolation valve movablj^ disposed to be 
in fluidic commxmication with said second blank opening on said surface 
1 5 boimding said chamber. 

85. The multiple valve according to claim 83, wherein said linear flow 
through isolation valve further comprises a housing enclosing said stationary 
member and said movable member. 

20 

86. The multiple valve according to claim 84, wherein said linear flow 
through isolation valve further comprises a housing enclosing said stationary 
member and said movable member and at least one of said pin isolation 
valves, said intemal conduit of said at least one pin isolation valve fluidically 

25 coupled to a conduit penetrating said housing. 

87. The multiple valve according to claim 83, wherein said linear isolation 
valve furtiier comprises drive means for moving said movable member. 

30 88. The multiple valve according to claim 87, wherein said drive means is 

a linear motor. 
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89. The multiple valve according to claim 84, wherein either of said first 
and second pin isolation valves of said rotary injection valve is fluidically 
coupled to a sample loop of a high pressure liquid chromatography (HPLC) 
system. 

90. The multiple valve according to claim 84, wherein either of said third 
and fourth pin isolation valves of said linear isolation valve is fluidically 
coupled to a pump supplying high pressure liquid to a high pressure liquid 
chromatography (HPLC) system. 

91 . The multiple valve according to claim 84, wherein either of said third 
and foxirth pin isolation valves of said linear isolation valve is fluidically 
coupled to a column discharging high pressure liquid from a high pressure 
liquid chromatography (HPLC) system. 

92. The muMple valve according to claim 85, wherein said housing of said 
linear isolation valve is capable of retaining pressure greater than atmospheric 
pressure. 

93. The multiple valve according to claim 86, wherein said housing of said 
linear isolation valve is capable of retaining pressure greater than atmospheric 
pressure. 

94. The multiple valve according to claim 83, wherein said movable 
member is comprised of PEEK (polyetheretherketone) blend. 

95. The multiple valve according to claim 83, wherein said first pin 
isolation valve of said linear isolation valve is fluidically coupled to said third 
pin isolation valve of said rotary injection valve. 
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96. The multiple valve according to claim 83, wherein said second pin 

isolation valve of said linear isolation valve is fluidically coupled to said 
fourth pin isolation valve of said rotary injection valve. 


5 97. The multiple valve according to claim 83, wherein said rotor further 

comprises 

a rotor clamp having an outer surface and an inner surface, the inner 
surface surrounding at least a portion of the outer surface of said rotor , 

a first opening on the outer surface of said rotor clamp penetrating said 
10 rotor clamp to coincide with said first opening on said outer surface of said 

rotor, and 

a second opening on the outer surface of said rotor clamp penetrating 
said rotor clamp to coincide with said second opening on said outer surface of 
said rotor. 

15 

98. The multiple valve according to claim 97, wherein said rotary flow 

through injection valve further comprises at least one of a (a) third pin 
isolation valve, and (b) fourth pin isolation valve; 

said third pin isolation valve having an internal conduit, said third pin isolation 
20 valve disposed within said first opening on said outer surface of said rotor clamp 

so that said intemal conduit of said third pin isolation valve is disposed to be in 
fluidic communication with said opening on said outer surface of said flow 
through conduit having an opening on said outer surface and an opening on said 
first of said at least two surfaces intersecting said outer surface of said rotor, 
25 said fourth pin isolation valve having an intemal conduit, said foxorth pin 

isolation valve disposed within said second opening on said outer surface of said 
rotor clamp so that said intemal conduit of said fourth pin isolation valve is 
disposed to be in fluidic commimication with said opening on said outer sxxrface of 
said flow through conduit having an opening on said outer surface and an opening 
30 on said second of said at least two surfaces intersecting said outer surface of said 

rotor. 
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99. The multiple valve according to claim 98, wherein at least one of said 
third and fourth pin isolation valves is disposed within one of said openings on 
said outer surface of said rotor clamp by means of a threaded compression 
connection. 

5 

100. The multiple valve according to claim 97^ wherein said rotor clamp 
further comprises drive means for driving said rotor to rotate around the 
centerline of said rotor. 


10 101 . The multiple valve according to claim 100, wherein said rotor clamp 

drive means comprises a gear drive operator. 

102. The multiple valve according to claim 100, wherein said rotor clamp 
drive means comprises a handle operator. 

15 

103. The multiple valve according to claim 83, wherein at least one of said 
valve ends comprises: 

a stator enclosing said at least one pin isolation valve, 
said stator adjacent to said rotor; 
20 a sealing layer enclosed within said stator and enclosing said at 

least one pin isolation valve for sealing said at least one pin isolation valve; 
a Belleville spring washer; 
a Belleville spring; 
a load washer; and 
25 a spherical nut, 

said Belleville spring washer, said Belleville spring, said load 
washer and said spherical nut axially arranged to impose an axial force for sealing 
said sealing layer enclosing said pin isolation valve. 


30 104. The multiple valve according to claim 103, wherein said sealing layer 

is comprised of at least one of PEEK (polyetheretherketone) and PTFE 
(polytetrafluorethylene) 
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105. The multiple valve according to claim 83, wherein said rotor is 
comprised of PEEK blend. 

5 106. The multiple valve according to claim 97, wherein said rotor clamp is 

comprised of stainless steel. 

107. The multiple valve according to claim 106, wherein said stainless steel 
is ASTM Type 3 1 6 stainless steel, 

10 

108. The multiple valve according to claim 83, wherein said interfacing 
surface between said stationary member and said movable member of said 
linear isolation valve is sealed by at least one lip seal. 


15 109. The multiple valve according to claim 84, wherein at least one of said 

openings of said pin isolation valves of said linear isolation valve is sealed by 
a lip seal. 

110. The multiple valve according to claim 108 wherein said lip seal is self- 
20 energizing. 

111. The multiple valve according to claim 1 09, wherein said lip seal is 
self-energizing. 

25 1 12. The flow through isolation valve according to claim 56, wherein said 

movable member consists of at least one of (a) metal, (b) polymer, and (c) 
sapphire. 

113. A multiple valve comprised of: 
30 a housing; 

a linear flow through isolation valve disposed within said 
housing, said isolation valve comprising: 
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a stationary member; 
a movable member, 
said stationary member and said movable member interfacing at a surface, 
said movable member disposed to slide along said surface; 
5 a chamber disposed between said stationary member and said 

movable member, said chamber bounded by said surface; 

said movable member having a first flow through conduit having an 
opening interfacing with said chamber and an opening on a surface of said 
movable member not interfacing with said chamber, 
10 said movable member having a second flow through conduit having 

an opening interfacing with said chamber and an opening on a surface of said 
movable member not interfacing with said chamber, 

a first blank opening on said surface bounding said chamber, and 
a second blank opening on said surface bounding said chamber; and 
15 a linear flow through injection valve, said injection valve 

comprising 

a stationary member; 
a movable member, 
said stationary member and said movable member interfacing at a surface, 
20 said movable member disposed to slide along said surface; 

a chamber disposed between said stationary member and said 
movable member, said chamber bounded by said surface; 

said movable member having a first flow through conduit having a 
first opening interfacing with said chamber and a second opening on a surface 
25 of said movable member not interfacing with said chamber, 

said movable member having a second flow through conduit having a 
first opening interfacing with said chamber and a second opening on a surface 
of said movable member not interfacing with said chamber, 

said movable member having a third flow through conduit having a 
30 first opening and a second opening each on a surface of said movable member 

interfacing with said chamber, 
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said movable member having a fourth flow through conduit having a 
first opening and a second opening each on a surface of said movable member 
interfacing with said chamber, 

5 114. The multiple valve according to claim 113, wherein said flow through 

injection valve further comprises: 
at least one of a (a) first pin isolation valve, (b) second pin isolation valve, (c) 
third pin isolation valve, and (d) fourth pm isolation valve; 

said first pin isolation valve having an internal conduit, 
10 said first pin isolation valve disposed within an opening within said 

stationary member interfacing with said chamber so that said internal conduit 
of said first pin isolation valve is movably disposed to be in fluidic 
communication with said first opening on a first flow through conduit of said 
movable member, 

15 said internal conduit of said first pin isolation valve movably disposed to be in 

fluidic commxmication with said first opening of said third flow through 
conduit, 

said second pin isolation valve having an intemal conduit, 
said second pin isolation valve disposed within an opening within said 
20 stationary member interfacing with said chamber so that said intemal conduit 

of said second pin isolation valve is movably disposed to be in fluidic 
communication with said first opening on a second flow through conduit of 
said movable member, 

said intemal conduit of said second pin isolation valve movably 
25 disposed to be in fluidic communication with said second opening of said third 

flow through conduit, 

said third pin isolation valve having an intemal conduit, 
said third pin isolation valve disposed within an opening within said 
stationary member interfacing with said chamber so that said intemal conduit 
30 of said third pin isolation valve is movably disposed to be in fluidic 

conmiimication with said first opening of said fourth flow through conduit, 
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said internal conduit of said third pin isolation valve movably disposed 
to be in fluidic communication with said first opening of said first flow 
through conduit, 

said fourth pin isolation valve having an internal conduit, 
5 said fourth pin isolation valve disposed within an opening within said 

stationary member interfacing with said chamber so that said internal conduit 
of said fourth pin isolation valve is movably disposed to be in fluidic 
communication with said second opening of said fourth flow through conduit, 
said intemal conduit of said fourth pin isolation valve movably disposed to be 
10 in fluidic commvmication with said first opening of said second flow through 

conduit. 

115. The multiple valve according to claim 113, wherein at least one of said 
flow through isolation valve and said flow through injection valve further 

15 comprises a housing enclosing said stationary member and said movable 

member. 

116. The multiple valve according to claim 1 14, wherein at least one of said 
flow through isolation valve aad said flow through injection valve further 

20 comprises a housing enclosing said stationary member and said movable 

member and at least one of said pin isolation valves, said intemal conduit of 
said at least one pin isolation valve fluidically coupled to a conduit penetrating 
said housing. 

25 117. The multiple valve according to claim 113, further comprising driving 

means for driving at least one of said movable members. 

118. The multiple valve according to claim 117, wherein said driving means 
is a linear electric motor. 

30 

1 19. The mxxltiple valve according to claim 1 13, wherein either of said first 
and second pin isolation valves of said flow through injection valve is 
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fluidically coupled to a sample loop of a high pressure liquid chromatography 
(HPLC) system. 

120. The multiple valve according to claim 113, wherein either of said third 
5 and fourth pin isolation valves of said flow through isolation valve is 

fluidically coupled to a pump supplying high pressure liquid to a high pressure 
liquid chromatography (HPLC) system. 

121 . The multiple valve according to claim 113, wherein either of said third 
1 0 and fourth pin isolation valves of said flow through isolation valve is 

fluidically coupled to a colimm discharging high pressure liquid from a high 
pressure liquid chromatography (HPLC) system. 

122. The multiple valve according to claim 115, wherein said housing of 
15 said at least one of said flow through isolation valve and said flow through 

injection valve is capable of retaining pressure greater than atmospheric 
pressure. 

123. The multiple valve according to claim 116, wherein said housing of 
20 said at least one of said flow through isolation valve and said flow through 

injection valve is capable of retaining pressure greater than atmospheric 
pressure. 

124. The multiple valve according to claim 113, wherein at least one of said 
25 movable members is comprised of PEEK (polyetheretherketone) blend. 

125. The multiple valve according to claim 113, wherein said interfacing 
surface between said stationary member and said movable member of at least 
one of said linear injection valve and said linear isolation valve is sealed by at 

30 least one lip seal. 
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126. The mviltiple valve according to claim 114, wherein at least one of said 
openings of said pin isolation valves of said linear valves is sealed by a lip 
seal. 

5 127. The multiple valve according to claim 125 wherein said lip seal is self- 

energizing. 

128. The multiple valve according to claim 126, wherein said lip seal is 
self-energizing. 

10 

129. The multiple valve according to claim 113, wherein said movable 
member consists of at least one of (a) metal, (b) polymer, and (c) sapphire. 

1 30. A method of operating a flow through injection valve, the valve 
15 comprising: 

a movable member, the movable member having 

first and second conduits for interfacing with internal conduits 
of first and second pin isolation valves, 

said first and second conduits opening to a surface of said 
20 movable member; 

a third conduit enabling fluidic communication between said 
intemal conduits of said first and second pin isolation valves; 

a fourth conduit enabling fluidic communication between 
intemal conduits of third and fourth pin isolation valves, said third pin 
25 isolation valve providing fluid flow, said foxirth pin isolation valve 

exhausting said fluid flow; 

(A) wherein the valve is in an initial position of flow isolation 
such that said third pin isolation valve providing fluid flow is in 
fluidic communication with said fourth pin isolation valve exhausting 
30 said fluid flow, 

said first pin isolation valve is in fluidic communication with 
said first conduit, and 
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said second pin isolation valve is in fluidic communication with 
said second conduit; 
the method comprising the steps of: 

(I) wherein said first pin isolation valve interfaces with said first conduit, 
5 (1) moving said first pin isolation valve away fi:om said first condtxit; 

(2) moving said movable member, 

(3) moving said first pin isolation valve towards said movable member 
such that said intemal conduit within said first pin isolation valve interfaces 
with said third conduit; and 

10 (II) wherein said second pin isolation valve interfaces with said second 

conduit, 

(1) moving said second pin isolation valve away fi-om said second 
conduit; 

(2) moving said movable member, 

15 (7) moving said second pin isolation valve towards said movable 

member such that said intemal conduit with said second pin isolation valve 
interfaces with said third conduit, thereby establishing fluidic communication 
between said first and second pin isolation valves; and 

(III) wherein said third pin isolation valve interfaces with said fourth conduit, 
20 (1) moving said third pin isolation veilve away from said fourth 

conduit; 

(2) moving said movable member; 

(3) moving said third pin isolation valve towards said first conduit to 
establish fluidic communication with said intemal conduit of said third pin 

25 isolation valve; and 

(IV) wherein said fourth pin isolation valve interfaces with said fourth conduit, 

(1) moving said fourth pin isolation valve away fi:om said foxzrth 

conduit; 

(2) moving said movable member; 

30 (3) moving said fourth pin isolation valve towards said second conduit 

to establish fluidic conunxmication with said intemal conduit of said fourth pin 
isolation valve; and 
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(B) wherein the valve is in an initial position of flow 
throughput such that at least one of (a) said third pin isolation valve 
providing fluid flow interfaces with said first conduit and (b) said 
fourth pin isolation valve exhausting said fluid flow interfaces with 
5 said second conduit, 

the method comprising the steps of: 

(III) wherein said third pin isolation valve interfaces with said first 
conduit, 

(1) moving said third pin isolation valve away from said first condmt, 
10 (2) moving said movable member, and 

(3) moving said third pin isolation valve towards said movable member 
such that said intemal conduit within said third pin isolation valve interfaces 
with said fourth conduit; and 

(IV) wherein said fourth pin isolation valve interfaces with said second 
15 conduit, 

(1) moving said fourth pin isolation valve away from said second 
conduit, 

(2) moving said movable member, and 

(3) moving said fourth pin isolation valve towards said movable 

20 member such that said intemal conduit within said second pin isolation valve 

interfaces with said first conduit; and 

(V) wherein said first pin isolation valve interfaces with said third 
conduit, 

(1) moving said first pin isolation valve away from said third conduit, 
25 (2) moving said movable member, and 

(3) moving said first pin isolation valve towards said movable member 
such that said intemal conduit within said first pin isolation valve interfaces 
with said first conduit; and 

(VI) wherein said second pin isolation valve interfaces with said third 
30 conduit, 

(1) moving said second pin isolation valve away firom said third 
conduit. 
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(2) moving said movable member, and 

(3) moving said second pin isolation valve towards said movable 
member such that said internal condnit within said second pin isolation valve 
interfaces with said second conduit. 

5 

131. A method of operating a multiple valve, the multiple valve comprising 
a flow through isolation valve, the flow through isolation valve comprising: 
a movable member, the movable member having 

first and second conduits for interfacing with internal condxiits 
10 of first and second pin isolation valves, 

said conduits opening to a surface of said movable member; 
first and second blank openings for interfacing with said 
internal conduits of said first and second pin isolation valves, 

(A) wherein the valve is in an initial position of flow isolation 
15 such that at least one of (a) said first pin isolation valve providing fluid 

flow interfaces with said first blank opening and (b) said second pin 
isolation valve exhausting said flxiid flow interfaces with said second 
blank opening, 
the meliiod comprising the steps of: 
20 (I) wherein said first pin isolation valve interfaces with said first blank 

opening, 

(1) moving said first pin isolation valve away firom said first blank 
opening, 

(2) moving said movable member, and 

25 (3) moving said first pin isolation valve towards said movable member 

such that said internal conduit within said first pin isolation valve interfaces 
with said first conduit opening to a surface of said movable member; and 

(II) wherein said second pin isolation valve interfaces with said second 
blank opening, 

30 (1) moving said second pin isolation valve away from said second 

blank opening, 

(2) moving said movable member, and 
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(3) moving said second pin isolation valve towards said movable 
member such that said internal conduit within said second pin isolation valve 
interfaces with said second conduit opening to a surface of said movable 
member, and 

5 (B) wherein the valve is in an initial position of flow 

throughput such that at least one of (a) said first pin isolation valve 
providing fluid flow interfaces with said first conduit and (b) said 
second pin isolation valve exhausting said fluid flow interfaces with 
said second conduit, 
10 the method comprising the steps of: 

(III) wherein said first pin isolation valve interfaces with said first 

conduit, 

(1) moving said first pin isolation valve away fi:om said first conduit, 

(2) moving said movable member, and 

15 (3) moving said first pin isolation valve towards said movable member 

such that said internal conduit within said first pin isolation valve interfaces 
with said first blank opening; and 

(IV) wherein said second pin isolation valve interfaces with said 
second conduit, 

20 (1) moving said second pin isolation valve away firom said second 

conduit, 

(2) moving said movable member, and 

(3) moving said second pin isolation valve towards said movable 
member such that said intemal conduit within said second pin isolation valve 

25 interfaces with said second blank opening; and 

the multiple valve comprising a flow through injection valve, the flow 
through injection valve comprising: 
a movable member, the movable member having 

first and second conduits for interfacing with intemal conduits 
30 of first and second pin isolation valves, 

said first and second conduits opening to a surface of said 
movable member; 
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a third conduit enabling fluidic communication between said 
internal conduits of said first and second pin isolation valves; 

a fourth conduit enabling fluidic communication between 
internal conduits of third and fourth pin isolation valves, said third pin 
5 isolation valve providing fluid flow, said fourth pin isolation valve 

exhausting said fluid flow; 

(A) wherein the valve is in an initial position of flow isolation 
such that said third pin isolation valve providing fluid flow is in fluidic 
communication with said fourth pin isolation valve exhausting said 
10 fluid flow, 

said first pin isolation valve is in fluidic communication with 
said first conduit, and 

said second pin isolation valve is in fluidic communication with 
said second conduit; 
15 the method comprising the steps of: 

(I) wherein said first pin isolation valve interfaces with said first conduit, 

(1) moving said first pin isolation valve away from said first conduit; 

(2) moving said movable member, 

(3) moving said first pin isolation valve towards said movable member 
20 such that said internal conduit within said first pin isolation valve interfaces 

with said third conduit; and 

(II) wherein said second pin isolation valve interfaces with said second 
conduit, 

(1) moving said second pin isolation valve away firom said second 
25 conduit; 

(2) moving said movable member, 

(7) moving said second pin isolation valve towards said movable 
member such that said intemal conduit with said second pin isolation valve 
interfaces with said third conduit, thereby establishing fluidic communication 
30 between said first and second pin isolation valves; and 

(III) wherein said third pin isolation valve interfaces with said fourth conduit. 
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(1) moving said third pin isolation valve away from said fourth 

conduit; 

(2) moving said movable member; 

(3) moving said third pin isolation valve towards said first conduit to 
5 establish fluidic commianication with said internal conduit of said third pin 

isolation valve; and 

(IV) wherein said fourth pin isolation valve interfaces with said fourth conduit, 
(1) moving said fourth pin isolation valve away from said fourth 

conduit; 

10 (2) moving said movable member; 

(3) moving said fourth pin isolation valve towards said second conduit 
to establish fluidic communication with said intemal conduit of said fourth pin 
isolation valve; and 

(B) wherein the valve is in an initial position of flow 
15 throughput such that at least one of (a) said third pin isolation valve 

providing fluid flow interfaces with said first conduit and (b) said 
fourth pin isolation valve exhausting said fluid flow interfaces with 
said second conduit, 
the method comprising the steps of: 
20 (III) wherein said third pin isolation valve interfaces with said first 

conduit, 

(1) moving said third pin isolation valve away fi:om said first conduit, 

(2) moving said movable member, and 

(3) moving said third pin isolation valve towards said movable member 
25 such that said intemal conduit within said third pin isolation valve interfaces 

with said fourth conduit; and 

(IV) wherein said fourth pin isolation valve interfaces with said second 
conduit, 

(1) moving said fourth pin isolation valve away from said second 
30 conduit, 

(2) moving said movable member, and 
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(3) moving said fourth pin isolation valve towards said movable 
member such that said internal conduit within said second pin isolation valve 
interfaces with said first conduit; and 

(V) wherein said first pin isolation valve interfaces with said third 
5 conduit, 

(1) moving said first pin isolation valve away from said third conduit, 

(2) moving said movable member, and 

(3) moving said first pin isolation valve towards said movable member 
such that said intemal conduit within said first pin isolation valve interfaces 

10 with said first conduit; and 

(VI) wherein said second pin isolation valve interfaces with said third 
conduit, 

(1) moving said second pin isolation valve away from said third 
conduit, 

15 (2) moving said movable member, and 

(3) moving said second pin isolation valve towards said movable 
member such that said internal conduit within said second pin isolation valve 
interfaces with said second conduit. 

20 1 32. The meliiod of operating a flow through injection valve according to 

claim 130, wherein said first and second conduits opening to a surface of said 
movable member are in fluidic communication with a sample loop of a high 
pressure liquid chromatography (HPLC) system. 

25 133. The method of operating a flow through injection valve according to 

claim 130, wherein said first and second pin isolation valves are in fluidic 
communication with a needle and a syringe of a high pressure liquid 
chromatography (HPLC) system. 

30 134. The method of operating a flow through injection valve according to 

claim 130, wherein said third and fourth pin isolation valves are in fluidic 
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communication with a pirnip and a column of a high pressure liquid 
chromatography (HPLC) system, 

135. The method of operating a multiple valve according to claim 13 1, 

5 wherein said first and second conduits opening to a surface of said movable 

member of said flow through injection valve are in fluidic communication 
with a sample loop of a high pressure liquid chromatography (HPLC) system, 

136. The method of operating a multiple valve according to claim 131, 
10 wherein said first and second pin isolation valves of said flow through 

injection valve are in fluidic communication with a needle and a sjnringe of a 
high pressure liquid chromatography (HPLC) system, 

137. The method of operating a multiple valve according to claim 131, 
1 5 wherein said third and fourth pin isolation valves of said flow through 

injection valve are in fluidic communication with a pump and a column of a 
high pressiire liquid chromatography (HPLC) system. 
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